In algebraic image reconstruction, the unknown image is represented by a weighted sum of a set of basis functions. We refer to the number of basis functions used in the series expansion as the discretization resolution. In this work, the problem of finding the optimal resolution is treated as a model order selection problem and two different approaches are investigated. We focus on tomographic imaging problems where the underlying linear inverse problem is ill-posed and some form of regularization is needed. A general form of Tikhonov regularization is taken as the choice of regularization method. Even in the regularized case the reconstruction resolution has strong implications on the quality of reconstruction. If the selected resolution is too low, the discretization grid is unable to represent the underlying image. And if the selected resolution is too high, the representation will fit noisy features that are either physically impossible or subject to misinterpretation.
